Substituted 3,5-dinitro-4-pyridones 8 were also usable as the substrate for the ring transformation. In cases of 8b (R alkyl) and 8c (R aryl or hetaryl), corresponding 3,5-difunctionalized 4-pyridones 5b and 5c were formed (9) . On the other hand, unusual ring transformation proceeded to afford functionalized pyrrole 9 in the reaction of 1 with N-hydroxy-3,5-dinitropyridone 8d (R OH), whose acidic hydroxyl group is considered to be a key structure for the different behavior from 8b and 8c (10) . On the basis of these results, we planned to study the ring transformation of 1 with Nunsubstituted 3,5-dinitro-4-pyridone 8a (R H), which might realize a new ring transformation.
Experimental

General
All the reagents and solvents were commercially available and used as received.
1 H NMR spectrum was measured on a Bruker DPX-400 at 400 MHz with TMS as an internal standard.
Typical Procedure
To a solution of sodium hydroxide (80 mg, 2.0 mmol) in ethanol (80 mL), diethyl acetonedicarboxylate 1 (0.36 mL, 2.0 mmol) was added, and the mixture was stirred at room temperature for 0.5 hour. After removal of ethanol under reduced pressure, the residual oil was dissolved into pyridine (30 mL), then was added a solution of p-nitrophenol 10a (280 mg, 2 mmol) in pyridine (5 mL). The solution was heated at 100 for 5 hours, and the reaction was quenched with 1 M hydrochloric acid (2.5 mL). After the solvent was evaporated, the residue was extracted with chloroform (30 mL 3). The organic layer was dried over magnesium sulfate, and concentrated. Upon treatment of the residue with column chromatography on silica gel, polyfunctionalized phenol 11 was isolated as colorless needles (eluted with chloroform / ethyl acetate 1 / 1, 140 mg, 0.41 mmol, 41% (11) . When 8a was used as acid promoter instead of 10a, the reaction was performed in the same way.
Results and Discussion
When pyridone 8a was heated with sodium enolate of diester 1 at 100 for 5 hours, more than 90% of 8a was recovered, however, polyfunctionalized phenol 11 was isolated in 31% yield. Since three ethoxy groups were unequivalently observed in both 1 H and 13 C NMR spectra, symmetrical structure 12 ( Fig. 1) was denied as a plausible structure for the product of the present reaction. Descriptions of the product 11 are found in the literature (11) (12) (13) (14) , which is used as the synthetic intermediates for the biologically active compounds (13, 14) . Although 11 could be prepared by the dimerization of diester 1 in the presence of metal ions such as Cu 2+ and Mg 2+ under severe conditions (11, 12) , the reaction suffers from competitive decomposition of the product at the same time. In comparison with these known methods, the present pyridone assisting dimerization of 1 is more effective and requires milder reaction conditions. On the other hand, no reaction proceeded in the absence of 8a.
The acidic protons of pyridone 8a surely promote the dimerization, however it was necessary to prepare 8a. This drawback was overcome by using commercially available p-nitrophenol 10a (R H) instead of the pyridone ( Table 1) . Polyfunctionalized phenol 11 was obtained in 23% yield when a pyridine solution of sodium enolate of 1 was heated at 80 in the presence of phenol 10a. The present dimerization was observed even at room temperature despite considerably slow reaction rate. When the reaction was conducted at 100 for 1 hour, product 11 was formed in 14% yield with recovery of starting material, and the yield was improved up to 41% by heating for 5 hours. However, the reaction mixture was complicated in cases of overheating at higher temperature or for a long time. These experimental facts mean that the dimerization of 1 and When more acidic dinitrophenol 10b (R NO 2 ) was used instead of 10a, the yield of 11 was considerably lowered to 7%, which suggested that the moderate acidic agent was necessary to promote the dimerization of 1. A plausible mechanism for this reaction is shown in Scheme 2. Since diester 1 and p-nitrophenol 10a have comparable pKa values, equilibrium between 1 and its enolate is accelerated, which realizes the presence of both reagents and their conjugate bases in the same reaction mixture. As another role, nitrophenol 10a activates the carbonyl group of 1 to facilitate the condensation with its enolate leading to give polysubstituted alkene 13. The intramolecular nucleophilic substitution followed by aromatization furnishes phenol 11.
In summary, polyfunctionalized phenol 11 was prepared by condensation of commercially available reagents with simple experimental manipulations. This reaction is concluded to be an improved method for the dimerization of diethyl acetonedicarboxylate 1. 
